Enhanced detection of RNA by MMLV reverse transcriptase coupled with thermostable DNA polymerase and DNA/RNA helicase.
Detection of mRNA is a valuable method for monitoring the specific gene expression. In this study, we devised a novel cDNA synthesis method using three enzymes, the genetically engineered thermostable variant of reverse transcriptase (RT), MM4 (E286R/E302K/L435R/D524A) from Moloney murine leukemia virus (MMLV), the genetically engineered variant of family A DNA polymerase with RT activity, K4polL329A from thermophilic Thermotoga petrophila K4, and the DNA/RNA helicase Tk-EshA from a hyperthermophilic archaeon Thermococcus kodakarensis. By optimizing assay conditions for three enzymes using Taguchi's method, 100 to 1000-fold higher sensitivity was achieved for cDNA synthesis than conventional assay condition using only RT. Our results suggest that DNA polymerase with RT activity and DNA/RNA helicase are useful to increase the sensitivity of cDNA synthesis.